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In re patent application of 

Axel SCHUMACHER Before the Board of Appeals 

Serial No. 1 0/01 9,269 Art Unit: 3683 RECEIVED 

Filed: December 28, 2001 Examiner: M. Sy DEC 2 9 2003 

For: Method For Actuating A Wheel Brake Assembly, In Particular An 

fiROUP 3600 

Electromechanical Wheel Brake Assembly Or A Mechanical Systeminvolving 
Friction And Having Spring Elasticity 

APPELLANTS' BRIEF (37 CFR 1.192) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Date: December 19, 2003 

Sir: 

This Brief is filed in support of the Notice of Appeal filed on October 28, 2003, 
appealing the Examinees decision of making final a rejection of claims 8-25. 
This Brief is transmitted in triplicate. 

The fee for this Appeal Brief of $330 should be charged to Deposit Account No. 

07-2100 by the attached deposit account form, submitted in duplicate. 

I - REAL PARTY IN INTEREST 

The real party in interest in this appeal is: 

Robert Bosch GmbH 
Zentrale Patentabteilung 
Postfach 30 02 20 
D-70442 Stuttgart, Germany 
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Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

II - RELATED APPEALS AND INTERFERENCES 
With respect to other appeals or interferences that will directly affect, or be 
directly affected by, or have a bearing on the Board's decision in this appeal, there are 
no such appeals or interferences. None 

III - STATUS OF CLAIMS 

A. TOTAL NUMBER OF CLAIMS IN APPLICATION - Eighteen (18) 

Claims in the application are: 8-25. 

B. STATUS OF ALL THE CLAIMS 

1. Claims canceled: 1-7. 

2. Claims withdrawn from consideration but not canceled: 
None. 

3. Claims pending: 8-25. 

4. Claims allowed: None. 

5. Claims rejected: 8-25. 

C. CLAIMS ON APPEAL 

The claims on appeal are: 8-25. 

IV - STATUS OF AMENDMENTS 
An amendment under 37 CFR 1.116 was filed on October 28, 2003. In an 
Advisory Action mailed November 17, 2003, the Examiner indicated that the 
amendment would not be entered for purposes of appeal. 
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Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

V - SUMMARY OF THE INVENTION 

A method for actuating a wheel brake assembly comprising the steps of (a) 
initially actuating the brake assembly in a tightening direction to cause a brake lining to 
be pressed against a brake body to establish a quasi-static terminal braking state, 1 then 
(b) actuating the wheel brake assembly (10) for a brief period of time in a release 
direction opposite to the tightening direction, and then (c) again actuating the brake 
assembly in the tightening direction. The brief period of time of the actuation in the 
release direction is selected to be so short that any reduction of the braking force is 
imperceptible. Specification, paras. [0010]-[0012] 

The method can be adopted for other mechanical systems involving friction and 
having spring elasticity and is not limited to wheel brake assemblies. Specification, 
para. [0013]. 

For increasing the braking force incrementally, the method is repeated multiple 
times, for example, after a predetermined time after the onset of the re- tightening or 
when the wheel brake assembly/the system comes to a stop upon re-tightening. 
Specification, para. [0015]. 

Since the braking force, or the force exerted by the system, cannot be increased 
arbitrarily by the method of the invention, but instead seeks to meet a limit value, the 
number of repetitions is limited. Specification, para. [0016] . 

The brief period of time during which the wheel brake assembly (10) is actuated 

1 The language "a quasi-static terminal braking state" is clearly defined in applicant's specification 
as that state at which a torque of the electric motor, at maximum current supply, no longer suffices to 
further increase the contact pressure of the friction brake lining against the brake body. See page 2, line 
9-1 1 and page 8, lines 17-20. 
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Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

in the release direction can be defined by a travel distance by which an actuating 
element of the wheel brake assembly (10) is moved in the release direction. 
Specification, para. [0017]. 

In the case where the electromechanical wheel brake assembly comprises an 
electric motor, a brake actuator and means connecting the electric motor to the brake 
actuatorforconverting rotary motion of the electric motor into a translational motion, the 
method comprising the steps of (a) initially actuating the electric motor in a tightening 
direction to cause the brake actuator to be pressed against a brake body to establish 
a quasi-static terminal braking state, then (b) actuating the electric motor for a brief 
period of time in a release direction opposite to the tightening direction, and then (c) 
again actuating the electric motor in the tightening direction. The brief period of time 
of the actuation in the release direction is selected to be so short that any reduction of 
the braking force is imperceptible. Specification, paras. [0023]-[0026]. 

VI - ISSUES 

1. Whether claims 8-25 are indefinite under 35 U.S.C. 112, second paragraph. 

2. Whether claim 8-25 are anticipated under 35 U.S.C. 102(b) by Schenk et al 
(US 5,090,518) (hereinafter, "Schenk"). 
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Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

VII - GROUPING OF THE CLAIMS 
With respect to issue 1 , the claims stand or fall together. With respect to issue 
2, claims 8-1 9 are grouped together, claims 20-25 are grouped separately from claims 
8-19 and separate arguments for patentability are presented for claims 20-25. 

VIII - ARGUMENTS 

ISSUE 1. 

Claim 8-25 are not indefinite under 35 U.S.C. 112, second paragraph. 

On page 2 of the final Office action, the examiner objected to the "any reduction 
of the braking force is imperceptible" language of claims 8 and 20 and the "any 
reduction of the force exerted is imperceptible" language of claim 9. 

The general rule is that terms in the claim are to be given their ordinary and 
accustomed meaning. See Johnson Worldwide Assoc.. Inc. v. Zebco Corp. . 175 F.3d 
985, 989, 50 USPQ2d 1607, 1610 (Fed. Cir. 1999). The ordinary and accustomed 
meaning of the term "imperceptible" is "1 very slight; gradual; 2 that cannot be 
perceived or felt; subtle or indistinct." The World Book Dictionary . Vol. 1, p. 1058 
(1987). 

Applicant's specification teaches that 

For actuating the wheel brake assembly in the release direction, the 
electric motor need not necessarily be supplied with current in the release 
direction; often, it suffices to interrupt its current supply or reduce it, 
before the electric motor is again acted upon with maximum current 
supply in the tightening direction in order to re-tighten the wheel brake 
assembly. Nor is the wheel brake assembly actually released; instead, 
the actuation in the release direction is so brief that the braking force is 
reduced, if at all, only imperceptibly . It is not the goal of the invention to 
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Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

reduce the braking force of the wheel brake assembly temporarily and 
then increase it again; instead, by actuating the wheel brake assembly in 
the release direction, any stresses in bearings, gears, guides and the like, 
which can occur in the quasi-static terminal state because of the high 
tightening force of the wheel brake assembly, are meant to be reversed, 
and the static friction is to be overcome. An explanation for why the 
braking force of the wheel brake assembly does not decrease despite a 
brief actuation in the release direction could be hysteresis resulting from 
the elasticity of the wheel brake assembly. In any case, in experiments, 
no loss of braking force during the brief actuation of the wheel brake 
assembly in the release direction was measurable. This can be due to 
the fact either that the braking force in fact did not decrease, or that the 
decrease in braking force was less than the measurement precision and 
hence was insignificant. A perceptible reduction in the braking force 
during the actuation of the wheel brake assembly in the release 
direction would be quite worrisome to a driver and would moreover 
lengthen the braking d istance. which should be avoided and is 
unwanted according to the invention. What is meant by the 
expression that the braking force is reduced if at all only 
imperceptibly is that the wheel brake assembly is actuated in the 
release direction only so briefly that any stresses in the drive of the 
wheel brake assembly will be reversed and the static friction will 
change into a sliding friction . (Emphasis supplied) 



Specification, paragraph [0012]. 

Thus, what is meant by - - any reduction of the braking force is imperceptible - - 

is that any reduction of the braking force is so slight that it cannot be perceived or felt 

by a driver applying the braking force. This is accomplished in applicant's invention by 

actuating the wheel brake assembly in the release direction only so briefly that any 

stresses in the drive of the wheel brake assembly will be reversed and the static friction 

will change into a sliding friction. 

A fundamental principle contained in 35 U.S.C. 112, second paragraph 
is that applicants are their own lexicographers. They can define in the 
claims what they regard as their invention essentially in whatever terms 
they choose so long as the terms are not used in ways that are contrary 
to accepted meanings in the art. Applicant may use functional language, 
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Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

alternative expressions, negative limitations, or any style of expression or 
format of claim which makes clear the boundaries of the subject matter 
for which protection is sought. As noted by the court in In re Swinehart . 
439 F.2d 210, 160 USPQ 226 (CCPA 1971), a claim may not be rejected 
solely because of the type of language used to define the subject matter 
for which patent protection is sought. 

MPEP, 2173.01. 

The test for definiteness under 35 U.S.C. 112, second paragraph is whether 
"those skilled in the art would understand what is claimed when the claim is read in light 
of the specification." Orthokinetics. Inc. v. Safety Travel Chairs. Inc. . 806 F.2d 1565, 
1576, 1 USPQ2d 1081, 1088 (Fed. Cir. 1986). Under this test, the language objected 
to by the examiner is clearly definite and in full compliance with the requirements of 35 
U.S.C. 112, second paragraph. 

The examiner also questions whether applicant's reference to "the wheel brake 
assembly" in lines 1-2 of claim 23 is meant to be a reference to "the electric motor." 
The Board is advised that "the wheel brake assembly" language was the intended 
language. The examiner has rejected the claim under 35 U.S.C. 112, second 
paragraph, but has not set forth reasons for the rejection in the statement of the ground 
of rejection. 

ISSUE 2. 

Claim 8-25 are not anticipated under 35 U.S.C. 102(b) by Schenk. 

In electromechanical wheel brake assemblies of the prior art, an electric motor 
is s upplied w ith c urrent i n t he t ightening d irection, u ntil a d esired b raking force i s 
reached. However, the braking force of prior art electromechanical wheel brake 
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Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

assemblies can only be increased until such time as a quasi-static terminal state is 
reached, at which point the torque of the electric motor, at maximum current supply, no 
longer suffices to further increase the contact pressure of the friction brake lining 
against the brake body. Applicant has discovered that by performing applicant's 
claimed method, the braking force of the wheel brake assembly can be increased by 
approximately one-third compared to the value in the quasi-static terminal state. See, 
specification, paras. [0011] and [0030]. That is, according to applicant's method, the 
braking force is further increased even after the quasi-static terminal state has been 
reached by actuating the wheel brake assembly for a brief period of time in the release 
direction and then again tightened. It is believed that by actuating the wheel brake 
assembly for a brief period of time in the release direction, the static friction in the wheel 
brake assembly is overcome, and the moving parts of the wheel brake assembly are 
once again put into motion. After being released, the wheel brake assembly is again 
tightened, and the subsequent braking force attained is greater than the braking force 
attained in the quasi-static terminal state, because the static friction in the wheel brake 
assembly need not be overcome. 

Schenk discloses (Fig. 1 ) a brake system using a pair of brake units (24 and 26) 
each unit having an electric motor (28 or 38) with non-backdriveable mechanical output 
members (30 or 32) and piezoelectric elements (36 or 46) that generate high forces 
with low expansion during rapid rates of change of applied voltage and are positioned 
in brake apply force-transmitting series with the motor output members (30 or 32). The 
piezoelectric elements are alternately energized with applied voltage and deenergized, 
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Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

in opposite phase relation. The piezoelectric expansion effect of each energized 
element is mechanically captured in each energization cycle by the motor unit having 
the deenergized element so that the brake apply forces actually applied to actuate the 
brake are increased beyond the maximum output of the motors. This is obtained by the 
alternating energization of the piezoelectric elements and the alternating follow-up 
actions of the motors, with the non-backdrivable arrangements acting to store the 
mechanical force increases so attained. 

To support a rejection of a claim under 35 U.S.C. § 1 02(b), it must be shown that 
each element of the claim is found, either expressly described or under principles of 
inherency, in a single prior art reference. See Kalman v. Kimberlv-Clark Corp. . 713 
F.2d 760, 772, 218 USPQ 781, 789 (Fed. Cir. 1983), cert, denied . 465 U.S. 1026 
(1984). 

The examiner describes Schenk as disclosing a method for actuating a wheel 
brake assembly comprising the steps of (a) initially actuating the brake assembly in the 
tightening direction, (b) then actuating the wheel brake assembly for a brief period of 
time in the release direction, and (c) then again actuating the brake assembly in the 
tightening direction, said brief period of time being selected to be "so short that the 
braking force is reduced" (it is assumed the examiner meant to say -so short that the 
braking force is not reduced). 

With regard to the wheel control system illustrated in Fig. 4, Schenk does 
disclose that crystals 136 and 146 can be cyclically energized and de-energized (see 
column 9, lines 35-39), but there is no teaching in Schenk that the period of time the 
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Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

crystals are de-energized is selected to be so short that any reduction of the braking 
force is imperceptible, as required by claims 8 and 9. 

More particularly, with respect to the embodiment illustrated in Fig. 1, Schenk 
uses two parallel-connected actuating units, each having a primary actuator (electric 
motors 28 or 38), a self-locking gear (30 or 40) for converting a rotary motion of the 
motor drive to a longitudinal motion, and a secondary actuator (piezoelectric actuators 
36 or 46). Thus, Schenk uses a total of four actuators to apply a braking force, of which 
the two piezoelectric actuators (36, 46) are alternately actuated, that is, when power is 
supplied to piezoelectric actuator 36, power is removed from piezoelectric actuators 46, 
and vice versa. See col. 5, II. 14,15. In addition, in the actuating unit having whichever 
piezoelectric actuator that is not supplied with power, the associated primary actuator 
(electric motor 28 or 38) must be supplied with power to drive the motor in the brake 
force applying direction, that is, in the tightening direction. Once the associated primary 
actuator reaches its maximum force output, its associated piezoelectric actuator is 
supplied with power while power is removed from the other piezoelectric actuator. This 
braking operation is graphically illustrated in Fig. 2 of Schenk. At no time during the 
actuation of Schenk's brake system is it taught that the brake device is released to 
overcome the static friction existing in the brake system. 

Further, nowhere in Schenk's description of the embodiment illustrated in Fig. 
1 is there any teaching or suggestion of a method for actuating a mechanical system, 
such as, a wheel brake assembly, involving friction and having a spring elasticity to 
increase a force exerted by the system beyond a force attainable in a quasi-static state 
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Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

comprising the steps of actuating the system for a brief period of time in a release 
direction and then actuating the system in a tightening direction, the period of time of 
the actuation in the release direction being selected to be so short that any reduction 
of the force exerted is imperceptible. To the contrary, Schenk et ai teaches that the 
electric motors (28 and 38) are always actuated in the tightening direction during the 
brake applying phrase of operation (see Fig. 2). As a result, even when the 
piezoelectric element of a particular brake unit is deenergized, the brake unit (24 or 26), 
as a whole, is still actuated in the tightening direction. 

Schenk et al also discloses (Fig. 4) a second embodiment including a wheel lock 
control. When actuated, this feature sets the output force generated by the motors, 
deenergizes the piezoelectric elements, and then concurrently energizes and 
deenergizes them to obtain a brake pumping action while preventing excessive wheel 
slip. Once again, Schenk et al teaches only that the piezoelectric elements are 
deenergized. There is no teaching of any actuation of the brake units in both directions 
during the brake applying phrase of operation or that Schenk is seeking a brief release 
of the brake device to overcome the static friction existing in the brake system. 

In view of the above, Schenk et al does not anticipate claims 8 and 9 or claims 
10-19 dependent on claim 8 or claim 9. 

Independent claim 20 is even more specific than claim 8 or claim 9 and 
specifically recites a method for actuating an electromechanical wheel brake assembly 
having an electric motor , a brake actuator and means connecting the electric motor to 
the brake actuator for converting rotary motion of the electric motor into a translational 
motion. As explained in the specification, the method of the invention can be employed 
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Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

in existing electromechanical wheel brake assemblies (page 3, lines 1 -2) in which the 
connecting means may be a conversion gear, typically a spindle drive (page 1 , line 1 8), 
a cam (page 2, line 3) or a nut of the spindle drive of the electric motor (page 2, line 3- 
4). The brake actuator may be a friction brake lining (page 1, line 19). The method 
comprising the steps of (a) initially actuating the electric motor in a tightening direction 
to cause the brake actuator to be pressed against a brake body to establish a quasi- 
static terminal braking state, then (b) actuating the electric motor for a brief period of 
time in a release direction opposite to the tightening direction, and then (c) again 
actuating the electric motor in the tightening direction, said brief period of time of the 
actuation in the release direction being selected to be so short that any reduction of the 
braking force is imperceptible. 

Nowhere in Schenk's description of the embodiments illustrated in Figs. 1 and 
4 is there any teaching or suggestion of a method for actuating an electromechanical 
braking system comprising the steps of (a) initially actuating the electric motor in a 
tightening direction to cause the brake actuator to be pressed against a brake body to 
establish a quasi-static terminal braking state, then (b) actuating the electric motor for 
a brief period of time in a release direction opposite to the tightening direction, and then 
(c) again actuating the electric motor in the tightening direction, said brief period of time 
of the actuation in the release direction being selected to be so short that any reduction 
of the braking force is imperceptible . To the contrary, Schenk et al teaches the electric 
motors (28 and 38) are always actuated in the tightening direction during the brake 
applying phrase of operation (see Fig. 2). As a result, even when the piezoelectric 
element of a particular brake unit is deenergized, the brake unit (24 or 26), as a whole, 
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Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

is still actuated in the tightening direction. Also, with respect to Fig. 4, Schenk et al 
teaches only that the piezoelectric elements are deenergized. There is no teaching of 
any actuation of the electric motors in both directions during the brake applying phrase 
of operation or that the brief period of time of the actuation in the release direction is 
selected to be so short that any reduction of the braking force is imperceptible. 

In view of the above, Schenk et al does not anticipate or render obvious claim 
20 or claims 21-25 dependent on claim 20. 



IX - APPENDIX OF CLAIMS 
An appendix of the claims in this application is attached. 

Resp< 



Date: December 19, 2003 




Ron! 

Registrator 
Attorney for . 
Customer No. 02119 



GREIGG & GREIGG, P.L.L.C. 
1423 Powhatan Street, Suite One 
Alexandria, VA 22314 
Telephone: 703-838-5500 
Facsimile: 703-838-5554 



REG/JFG/clt/hhl 



13 



Appeal Brief filed December 19, 2003 

Appl. No. 10/019,269 

In support of Notice of Appeal of 10/28/03 

CLAIMS ON APPEAL 

8. A method for actuating a wheel brake assembly comprising the steps of (a) initially 
actuating the brake assembly in a tightening direction to cause a brake lining to be 
pressed against a brake body to establish a quasi-static terminal braking state, then (b) 
actuating the wheel brake assembly (1 0) for a brief period of time in a release direction 
opposite to the tightening direction, and then (c) again actuating the brake assembly in 
the tightening direction, said brief period of time of the actuation in the release direction 
being selected to be so short that any reduction of the braking force is imperceptible. 

9. A method for actuating a mechanical system involving friction and having a spring 
elasticity to increase a force exerted by the system beyond a force attainable in a quasi- 
static state, the method comprising the steps of (a) actuating the system for a brief 
period of time in a release direction and then (b) tightened, the period of time of the 
actuation in the release direction being selected to be so short that any reduction of the 
force exerted is imperceptible. 

10. The method of claim 8 further comprising repeating steps (b) and (c). 

1 1 . The method of claim 9 further comprising repeating steps (a) and (b). 

12. The method of claim 10, wherein steps (b) and (c) are repeated after a 
predetermined period of time after the onset of the re-tightening. 
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13. The method of claim 11, wherein steps (a) and (b) are repeated after a 
predetermined period of time after the onset of the re-tightening. 

14. The method of claim 10, wherein steps (b) and (c) are repeated when the wheel 
brake assembly (10) comes to a stop upon re-tightening. 

15. The method of claim 1 1 , wherein steps (a) and (b) are repeated when the system 
(10) comes to a stop upon re-tightening. 

16. The method of claim 10, wherein number of repetitions of steps (b) and (c) is 
limited. 

17. The method of claim 11, wherein number of repetitions of steps (a) and (b) is 
limited. 

18. The method of claim 8 wherein said brief period of time during which the wheel 
brake assembly (10) is actuated in the release direction is defined by a travel distance 
by which an actuating element of the wheel brake assembly (10) is moved in the 
release direction. 

19. The method of claim 9 wherein said brief period of time during which the system 
(10) is actuated in the release direction is defined by a travel distance by which an 
actuating element of the system (10) is moved in the release direction. 
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20. A method for actuating an electromechanical wheel brake assembly having an 
electric motor, a brake actuator and means connecting the electric motor to the brake 
actuator for converting rotary motion of the electric motor into a translational motion, the 
method comprising the steps of (a) initially actuating the electric motor in a tightening 
direction to cause the brake actuator to be pressed against a brake body to establish 
a quasi-static terminal braking state, then (b) actuating the electric motor for a brief 
period of time in a release direction opposite to the tightening direction, and then (c) 
again actuating the electric motor in the tightening direction, said brief period of time of 
the actuation in the release direction being selected to be so short that any reduction 
of the braking force is imperceptible. 

21 . The method of claim 20 further comprising repeating steps (b) and (c). 

22. The method of claim 21, wherein steps (b) and (c) are repeated after a 
predetermined period of time after the onset of the re-tightening. 

23. The method of claim 21 , wherein steps (b) and (c) are repeated when the wheel 
brake assembly (10) comes to a stop upon re-tightening. 

24. The method of claim 21, wherein number of repetitions of steps (b) and (c) is 
limited. 

25. The method of claim 20 wherein said brief period of time during which the electric 
motor is actuated in the release direction is defined by a travel distance by which the 
electric motor is moved in the release direction. 
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